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for obtaining...". The sub-claims substantially correspond to 
previous claims 2, 4, 5, 7-11 and 13-15. Specifically, the 
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bone at the outer parts of the hole than at the inner parts. 
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implant having threading with a slight conicity and also 
having two or more thread spirals, and none of the documents 
relates to the problems when inserting an implant into 
soft/weak bone tissue. 

Therefore, the cited documents only disclose the general state 
of the art, which is not considered to be of particular 
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to fulfil the requirements of novelty, inventive step and 
industrial applicability . 
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PATENT CLAIMS 

5 

1. Threaded implant (3) for obtaining reliable an- 
choring in bone substance (1), preferably in the 
jaw-bone, in the human body, the bone substance be- 
ing provided with a hole (2) in whose side wall 
10 (2b) it is possible to establish an internal 
threading (la) which can cooperate with an external 
threading (3d, 3d') on the implant for reliable an- 
- choring and healing-in of the implant in the bone 
substance, characterized in that the implant 
15 threading is arranged, particularly in the case of 
soft bone substance, to force the bone substance 
out in essentially radial directions (R) as a func- 
tion of the extent to which the implant is screwed 
into the hole, that the implant threading has a 
20 slight conicity which extends along most or part of 
the length (L) of che implant and which cooperates 
with a circular cylindrical hole (2) in the bone 
(1) to effect greater forcing out of the bone sub- 
stance at the outer parts (2c) of the hole than at 
25 the inner parts (2d)* of the hole, the degree of 
forcing out being adapted in relation to the soft- 
ness of the bone substance in order to achieve the 
reliable anchoring, and that said conical threading 
comprises two or more thread spirals (thread en- 
30 tries) which, despite shortening the time for 
screwing the implant into the hole, provide a tight 
threading which permits effective integration with 
the bone substance during the healing-in process 
and counteracts deformation or breaking-up of fine 
35 bone trabeculae which surround the hole in the 
bone . 

2. Implant according to claim 1, characterized in 
that the implant threading is arranged to ensure 



AMENDED SHEET 



line Swedish Patent Office I 
PCT I I ^ 'rin)^'^^'"J^ 

' : : 2" W PCT/ SE 9 8 / 0 1 9 3 2 



that the pressure (P, P') between the bone sub- 
stance and the implant has essentially a constant 
or slightly increasing value during the greater 
part of the operation of screwing the implant into 
5 the hole . 

3. Implant according to claim 1 or 2 , characterized 
in that the front portion (tip) (3a) of the implant 
is designed with a conical thread (3e) which has a 

10 conicity essentially exceeding the conicity of the 
slightly conical thread (3d) . 

4. Implant according to claim 3, characterized in 
that the conicity of the slightly conical thread is 

15 chosen between 0.1 - 0.4 mm or has an angle of in- 
clination (a) of about 0,5 - 2°, and/or the thread 
conicity of the thread at the said portion/tip (3a) 
is of the order of 0.4 - 0.8 mm or with an angle of 
inclination (p) of about 10 - 15°, and the por- 

20 tion/tip has a length or height (h) of about 10 - 
30% of the length (L) of the threaded part of the 
implant . 

5. Implant according to claim 1, characterized in 
25 that the implant threading along at least part of 

the longitudinal direction of the implant is given 
a noncircular or eccentric configuration (8a-8i) 
for the purpose of obtaining improved rotational 
stability of the implant in the recently inserted 
30 state or the incorporated state of the implant in 
soft/weak bone. 

6. Implant according to claim 5, characterized in 
that the implant is arranged with a minimum diame- 

35 ter (D') which corresponds to or is slightly 
greater, for example 1-5% greater, than the di- 
ameter (d) of the hole. 
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7 . Implant according to claim 1 or any of claims 5- 
6, characterized in that the tip or the free end of 
the implant has a circular or concentric thread 
(3e) which merges gradually into a non-circular or 
eccentric thread on the remaining part or parts of 
the implant . 



8. Implant according to claim 1 or any of claims 5- 
7, characterized in that the peripheris of the dif- 

10 ferent non-circular or eccentric thread cross- 
sections have bevelled corners (12) in order to 
avoid sharp corners. 

9. Implant according to claim 1 or any of claims 5- 
15 8, characterized in that the non-circularity is ar- 
ranged such that areas of maximum diameter are dis- 
placed in the peripheral direction from one thread 
turn (10) to the next thread turn (11), 

20 10. Implant according to claim 1, characterized in 
that the number of thread spiral s / thread entries is 
two, three or four. 

11. Implant according to claim 10, characterized 
25 in that the number of 'thread spirals / thread entries 
is adapted to the number of cutting edges (5a, 5b, 
5c, 5d) so that symmetrical cutting forces are ob- 
tained. 



30 12. Implant according to claim 10 or 11, character- 
ized in that two thread spirals are arranged on the 
implant together with two or four cutting edges, or 
in that three thread spirals are arranged together 
with three cutting edges, etc. 



AMENDED SHEET 



PCX 



REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



PCT/SE 93 / 0 1 98 2 



International Filing Date 



0 3-11- 1998 



The Swedish Patent Office 
PCT International Application 
Name of receiving Office and "PCT international Application" 



Applicant's or agent's file reference 

(if desired) (12 characters maximum) 



4086 PCT 



Box No. I TITLE OF INVENTION Arrangement for obtaining reliable 
anchoring of a threaded implant in bone. ^^^^ 



Box No. II APPLICANT 



Name and address: (Family name followed by given name: for a legal y^^l^'fYii^P^^^i 
designation. The address must incLde postafcode and name o/country Thecoun^^^^ 
address indicatedin this Box is the applicant sState (that is, country) of residence if no State 
of residence is indicated below.) 

Nobel Biocare AB (publ) 
Box 5190 

S-402 26 GOTEBORG 
Sweden 



I [ This person is also inventor. 



Telephone No. 




+46(0)31 


818800 


Facsimile No. 




+46(0)31 


163152 



Teleprinter No. 



State (that is, country) of nation alit>". 

CI? 


State (thai is. country) o 
SE 


f residence: 


This person is appUcant rn |.. ?«ignaud ^ Sl'e&"l«SU □ ^fV^n^^^? □StiSrn^B^-x 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





Name and address: (Family name followed by given ^'^^f^^J^ff^^ fhe%ountM^^^ 
designation. The address must include postal code and name of coufUjy.T^^^ 
adders indicatedin this Box is the applicant 'sState (that is. country) of residence if no :^tate 
of residence is indicated below.) 



CARLSSON, Lennart 
Matildebergsgatan 36 
S-431 36 GOTEBORG 
Sweden 



This person is: 

I I applicant only 

I J [ applicant and inventor 

□ inventor only (If this check-box 
is marked do not fill in below.) 



State (that is, country) of nationality: 



SE 



State (that is, country) of residence: 



SE 



This person is applicant 

- ■ of: 



□ all designated I 1 ail dcsijgnatcd Staitt except 
States I I the UnSd States of A merica 



a the United iStalcs I | the States indicated in 
Sf AmalSi oM7 LJ the Suppleme ntal Box 




The person identified below i frh ew by /has been appointed to act on behalf 
of the applicant(s) before the competent Intemauonal Authonties as: 



common representative 



Name and 



address- (Family name followed by given name: for a legal entity, full official 
address. <J^'^^l;y/^;;'f}^^ address must include postal code and name of country.) 



OLSSON, Gunnar 

Nobel Biocare AB (publ) 

Box 5190 

S-402 26 GOTEBORG 
Sweden 



Telephone No. 
■1-46(0)31 818929 



Facsimile No. 

+46(0)31 163152 



Teleprinter No. 



□ 



Address for correspondence: Mark t his check-box where no agent or common rcP^res^tative js^as been appomted a nfl tne 

- - — ^stead to indicate a special address to wh.ch correspondence should be sent. ^^^^^ ,e,ues,/orn 



Space above is used m 

Form PCT/RO/lOl (first sheet) (July 1998) 



SUBSTITUTE SHEET 



Sheet No. . . 



Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 
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designation. The address m ust include postal code and name ofcountrv. The country of the 
address indicated in this Box is the applicant 'sState (that is. country) of residence if no State 
of residence is indicated below,) 

ENGMAN, Fredrik 
Haggvagen 19 
S-435 37 MOLNLYCKE 
Sweden 


This person is: 

[ 1 applicant only 

|X 1 applicant and inventor 

1 j inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 

SE 


State (that is, country) of residence: 

SE 


This person is applicant i 1 all desianatcd 1 j all dcsianatcd States except r-=-| the United Stales I 1 the States indicated in 

for the purposes of: 1 1 States | | the United States of Amenca 1 A| of America only j j the Supplemental Box 
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of residence is indicated below,) 

FROMELL, Roger 
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S-449 33 NODINGE 
Sweden 


This person is: 

1 1 applicant only 

1 X 1 applicant and inventor 

1 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is. country) of nationality: 

SE 


State (that is, country) of residence: 

SE 


This person is applicant l 1 all designated j j all designated States except (T— | the United States | 1 the States indicated in 

for the purposes of: 1 1 States 1 | the United States of America [A 1 of Amenca only | | the Supplemental Box 


Name and address: (Family name followed by given name: for a legal entity, full offiicial 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 'sState (that is, country) of residence if no i^tate 
of residence is indicated below,) 

JORNEUS, Lars 
Riabergsvagen 7B 
S-430 30 FRILLESAS 
Sweden 


This person is: 

1 1 applicant only 

[y I applicant and inventor 

1 1 inventor only (If this check-box 
' * is marked, do not fill in below.) 


State (that is. country) of nationality: 

SE 


State (that is, country) of residence: 

SE 


This person is applicant l 1 all designated 1 1 all designated States except pn the United States | | the States indicated in 

for the purposes of: 1 1 States | | the United States of Amenca | | of Amenca only | 1 the Supplemental Box 


Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 'sState (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

1 1 applicant only 

[ 1 applicant and inventor 

[' 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is. country) of nationality: 


State (that is, country) of residence: 
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Box No.V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes: at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, \fW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 

ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCX 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 

Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 
12 EP European Patent: AT Austria, BE Belgium. CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso. BJ Benin, CF Central African Republic, CG Congo. CI Cote d'lvoire, CM Cameroon, 

GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal. TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, specify 

on dotted line) ^ 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



□ 
□ 
□ 

□ 
□ 
□ 
□ 

IS 

□ 

(21 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

El 

□ 

□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

EG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

GW Guinea-Bissau 

HR Croatia 

Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GE 

GH 



HU 

ID 

IL 

IS 

JP 

KE 

KG 

KP 



□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 

IS 

□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
IZl 

□ 
□ 
□ 
□ 



LS 
LT 
LU 
LV 



Lesotho . . . . 
Lithuania 
Luxembourg 
Latvia 



MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Nor^vay 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine : 

UG Uganda 

US United States of America 



UZ 
VN 
YU 
ZW 



Uzbekistan 
Viet Nam . 
Yugoslavia 
Zimbabwe . 



KR 
KZ 
LC 
LK 
LR 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 



Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT after 
issuance of this sneet: 



□ 
□ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) other 
designations which would be permined under the PCT except any designaiion(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit. (Confirmation of a designation consists of the filing of a notice specifying that designation o^a the 
payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the 1 5 -month time limit.) 
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I 1 Further priority claims are indicated in the Supple mental Box. 
Where earlier application is: 



Box No. VI PRIORITY CLAIM 



Filing date 
of earlier application 
(day/m onth/year) 



Number 
of earlier application 



national application: 
country 



regional application:' 
regional Office 



international application: 
receiving Office 



item (I) 
11 



11/11/97 
Nov. 1997 



97 04112-3 



SE 



item (2) 



item (3) 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 



(1) 



application is an ARSPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Protection of Industrial Property for which that earlier application was filed (Rule 4. IO(b)(ii)). See Supplementat Box. 



* Where the earlier _ 

Convention for the Protection of Industrial Property fc 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choiceof International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used): 

ISA / SE 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 

Dm (day/month/year) Number Country (or regional Office) 

11 November 1997 SE97/01501 SE 



Box No.VIU CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



4 
16 

4 
1 
4 



1/ 
l/ 



Total number of sheets : 29 \/ 



Figure of the drawings which 
should accompany the abstract: 



This international application is accompanied by the item(s) marked below: 

1 . □ fee calculation sheet 

2. ^ separate signed power of attorney 

3. J] copy of general power of attorney; reference number, if any: 243 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. Q separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other ( specific) ITS"report 



lb 



Language of filing of the 
international application: 



Swedish 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Afe« to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious f-om reading the request) 

Nobel Biocare AB (publ) 

,...^^-4^^^ 

/ Gunnar Olsson / AGENT 



Date of actual receipt of the purported 
international application: 



For receiving Office use only 

0 3 -11- 1998 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5- International Searching Authority i 
(if two or more are competent): loA. / S 



6. 



□ Transmittal of search copy delayed 
until search fee is paid. 



2. Drawings: 
received: 

I I not received: 



Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



119 Kov:;*' 
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BENAMNING . 

Anordning for att Astadkomma tillf orlitlig forankring 
av gangforsett implantat i ben. 

TEKNISKT OMRADE 

Foreliggande uppfinning avser en anordning for att 
Astadkomma tillf orlitlig forankring av gangforsett 
implantat i ben, f oretradesvis tandben, i mannisko- 
kroppen. If r^gavarande ben ar darvid for sett med upp- 
taget h&l i vars sidovagg ar etablerbar en invandig 
gangbildning som ar samverkbar med en utvandig gang- 
bildning pi implantatet for implantatets tillforlit- 
liga forankring och fastlakning i benet. 

TEKNIKENS STANDPUNKT 

Implantat med gangor, t.ex. s jalvgangande sAdana, for 
isattning/iskruvning i upptagna hAl i ben/tandben 
forekommer i stort antal och utforanden p& den oppna 
marknaden och inom patentlitteraturen , SA t.ex. kan 
hanvisas till den av samma sokanden som innevarande 
patentansokan inlamnade svenska patentansokningen 
9603091-7. 

Det ar darvid kant att foreslA olika gangutf ormningar 
pA implantat. SSl t.ex. ar det forut kant att utnyttja 
implantat med konade ganger och att valja olika koni- 
citeter p& ett och samma implantat. HAlupptagningsf or- 
faranden i ben/tandben ar aven val forut kanda. Rent 
allmant kan harvid hanvisas till tandbehandling enligt 
Brcinemark System® 



Vissa av de gangade implantaten ar cylindriska, medan 
andra kan uppvisa namnda koniska' utforanden for att 
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efterlikna den tandrot som de skall ersatta. Insatt- 
ning av implantat i benet sker i forborrade h&l i kak- 
benet. For cylindriska implantat borras ett cylind- 
riskt h&l och for koniska implantat prepareras ett 
koniskt hAl . Namnda metod enligt Brinemark System® 
innebar att man faster skruvformade implantat i 
kakbenet . Efter en inlakningsperiod, normalt om 3-6 
mAnader, har benet vuxit i direkt kontakt med 
implantatet och detta kan darefter anvandas for att 
uppbara en protetisk rekonstruktion . Detta utfores 
oftast genom att s.k. distanselement ansluts till 
implantatet, vilket kan ske med ett skruvf orband . Uppe 
p& distansen anslutes darefter en overf oringshatta vid 
den s.k. avtryckstagningen och darefter kan den 
fardiga protetiska rekonstruktionen appliceras till 
distansen . 

Genom de kanda metoderna ar det forut kant att man er- 
h^ller goda Idngtidsresultat om osseointegrationen 
mellan benet och implantatet kan ske med tat profil 
och liten stigning pA if rAgavarande ganger. Under 
osseointegrationen vaxer benvavnaden i direktkontakt 
med implantatet. Vid installationen av implantaten 
borrar man med stor precision namnda hdl i benet. Det 
ar darvid forut kant att anvanda f astdragningsverktyg 
som roterar med ca 20-25 varv/minut . 

Genom WO 97/25933 ( PCT/US97 / 00332 ) ar det forut kant 
att speciellt i anslutning till h^rt tandben foresl^ 
att den gaingan uppbarande kroppen skall goras orund 
(osymmetrisk) i sitt tvarsnitt. 

Syftet med orundheten ar har att minska friktionen 
mellan ben och implantat vid insattning av 
implantatet. Detta har betydelse framst vid hArt ben. 
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REDOGORELSE FOR UPPFINNINGEN 



TEKNISKT PROBLEM 



Problemet med att utnyttja cylindriska implantat i 
cylindriska hdl ar att den ganga som oftast skapas av 
implantatets s jalvgangande spets slits all tef tersom 
implantatet skruvas i och med detta slitage vidgas 
gangan framforallt vid hAlets ing^ng/mynning i benet. 
Detta medfor att implantatet kommer att en n^got 

los forankring framforallt i dAligt/mjukt ben, vilket 
innebar att implantatet f&r en undermAlig initial 
stabilitet. Vid utnyttjandet av koniska implantat med 
konisk preparation ar ett av de storsta problemen den 
varmeutveckling som sker vid den koniska prepara- 
tionen. Ef tersom ett konisk borr skar langs hela peri- 
ferin genereras en f orhAllandevis hog varme, vilken 
negativa effekt forstarks ytterligare av att skargeo- 
metri pA ett koniskt borr blir samre p& grund av att 
lAga yttryck upptrader pA det koniska borrets peri- 
feri. Detta medfor att borret inte kan skara ordent- 
liga sp^nor utan hellre skaver bort ben, vilket medfor 
en hog varmegenererande effekt. Denna varme kan skada 
benet och kan medfora att benet narmast det borrade 
hAlet dor. Detta minskar mo j ligheterna till fram- 
gdngsrik osseointegration drastiskt. Foreliggande upp- 
f inning har till andamAl att losa bl.a. ovanstAende 
problematik. 

Namnda utnyttjande av skruvforband pA implantat inne- 
bar att man skruvar At och lossar skruvar . Detta utgor 
ett relativt stort riskmoment eftersom implantatet ut- 
sattes for brytbelastningar som medfor att implantatet 
riskerar att vridas ur sitt lage. Detta galler 
speciellt om implantaten ar applicerade i ben av 
dcilig/mjuk kvalitet . OvanstAende lossdragningsproblem 
ar speciellt utpraglat vid implantat med en ganga som 
ar cirkularsymmetrisk. Visserligen kan man vid de 
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fiesta gangade implantat vid spetsen anordna urtag som 
ar avsedda bide for att skara gangor och att bidra 



implantat med tvargdende hAl avsedda for beninvaxt . 
Gemensamt for dessa kanda konstruktioner ar att ur- 
tagen och hdlen ar relativt sm& sett i relation till 
implantatets gangade area. Genom att urtagens eller 
hdlens yta ar liten sker deformation eller sonderbryt- 
ning av det invaxta benet latt vid vridbelastning . 
Dessutom ar hdlen och urtagningarna belagna langst 
fram i spetsen dar oftast benets kvalitet (hArdhet) ar 
samre. Det finns dessutom en inneboende svaghet genom 
att hAlen och urtagen minskar implantatets gangade 
area. Det kan harvid framhAllas att det ar vasentligt 
att erhdlla storsta mojliga gangade area for effektiv 
overforing av den funktionella belastningen frdn tand- 
protesen eller tandbron ner till benet. Detta galler 
speciellt vid mjukt ben. 

Ett annat problem med de kanda implantaten ar att 
respektive implantat, speciellt vid ddlig/mjuk benkva- 
litet, inte sitter tillrackligt stabilt i benet direkt 
efter insattningen . Nar s& ar fallet kan det uppsti 
mikrororelser mellan implantatet och den omgivande 
benvavnaden t.ex. dd benet bojs, vilket kan ske dd 
benet utsatts for tuggbelastningar eller om patienten 
har eri konventionell tandprotes som trycker pi tand- 
kottet ovanfor implantatet. Det ar di viktigt att 
implantatet har tillracklig initial stabilitet. Tidi- 
gare kanda losningar har bestitt av att infora forand- 
ringar p& ytan, t.ex. att anvanda belaggning med 
hydroxylapatit eller oka implantatets ytrihet och pi 
si satt erbjuda okad initial stabilitet och eventuellt 
battre inlakning av det omgivande benet. En stor nack- 
del med de foreslagna losningarna har varit att det 
inte gir att forutse implantatets lyckandef rekvens pi 
ling sikt. Det finns itskilliga vetenskapligt publi- 
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cerade artiklar om undermAliga lAngtidsresul tat med 
implantat med grov yta eller med belaggningar . 

En viktig f orutsattning for att kunna utova de ovan 
omnamnda metoderna ar att skapa f orutsattningar for 
att f& direkt benkontakt med implanatet under fastlak- 
ningsprocessen . Det ar darvid vasentligt att en skon- 
sam kirurgi kan foreligga under ins tallationen av 
implantaten. HAlet for implantatet skall borras med 
stor precision och det ar darvid av yttersta vikt att 
temperaturen i benet ej blir for hog. Dessa krav har 
hitintills inneburit att bAde borrning och installa- 
tion av implantatet utforts med l&g hastighet pA 
i f r Agavarande hilupp tagnings - och f as tdragnings verk- 
tyg . Den rotationshastighet som normalt anvands vid 
installation av implantaten ar 20-25 varv/minut . Detta 
innebar att tiden for att installera ett implantat kan 
uppgAr till 1 minut eller mer. Under denna tid kravs 
det att kirurgen som satter in implantatet ar mycket 
stadig pA hand sA att de fina bentrabekler som omger 
hAlet ej deformeras eller bryts sender. Vickrorelser i 
verktyget under idragningen medfor risker for att 
deformation och sonderbrytning uppkommer . Man har 
forsokt losa detta problem genom att forse implantatet 
med okad gangstigning . Normalt innebar detta att 
gangans profil ar storre och gangan blir glesare. 
Denna glesare ganga ar ofordelaktig i flera avseenden. 
Det blir farre ganger och darmed en okad spanningskon- 
centration kring varje gangtopp och dessutom med en 
grovre gangprofil storre skillnad mellan ytter- och 
innerdiameter , vilket for en given ytterdiameter p4 
implantatet leder till ett mekaniskt svagare implan- 
tat. En alternativ losning till detta problem skulle 
vara att oka varvtalet pA f astdragningsverktyget sSl 
att implantatet snabbare roterar in i position. Detta 
forfarande har ocksA nackdelar. Temperaturen i ben- 
vavnaden kan bli for hog. En annan faktor att ta i 
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beaktande ar att ett stort antal pA marknaden befint- 
liga borr- och f astdragningsmaskinsutrustningar arbe- 
tar med ett varvtal som ar begransat till 20-25 
varv/minut . 

Uppfinningen avser att losa aven de sistnamnda proble- 
men . 

LOSNINGEN 

Det som huvudsakligen kan anses vara kannetecknande 
for en anordning enligt uppfinningen ar att denna upp- 
fyller ett eller en kombination av tvd eller samtliga 
av f ol jande sardrag : 

a) att implantatets gangbildning ar anordnad, speci- 
ellt vid mjukt benmaterial , att fororsaka en av 
implantatets iskruvningsgrad i hS.let beroende ut- 
pressning av benmaterialet i vasentligen radiella 
riktningar, att implantatets' gangbildning ar anordnad 
att fororsaka en storre utpressning av benmaterialet 
vid hdlets yttre delar jamfort med h^lets inre delar,- 
och att utpressningsgraden darvid ar relationsstalld 
till benmaterialets mjukhetsgrad for att effektuera 
den tillf orlitliga f orankringen, 

b) att implantatets gangbildning Atminstone utefter en 
del av implantatets langdriktning ar tilldelad ocirku- 
lar eller excentrisk utformning i syfte att erhAlla 
forbattrad rotationsstabilitet i mjukt/dAligt ben, 

c) att implantatet ar forsett med gangbildning som 
innef attar ett eller flera partier med tvA eller flera 
gangspiraler eller ganging^ngar som trots forkortning 
av iskruvningstiden for implantatet i hAlet uppvisar 
en tat gangbildning som mojliggor effektiv integration 
med benmaterialet under f astlakningen/osseointegra- 
tionen . 
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I utf or ings former enligt a) ovan ar implantatets gang- 
bildning anordnad att Astadkomma att trycket mellan 
benmaterialet och implantatet uppvisar vasentligen 
konstant eller endast nS.got okande varde under den 
vasentligaste delen av iskruvningsf orloppet . Implanta- 
tets gangbildning kan vidare innef atta ett parti , vars 
ganga ar svagt koniskt avsmalnande mot implantatets 
fria ande eller spets och stracker sig utefter S^tmins- 
tone de vasentligaste delarna av implantatets langd. 
Implantatets framre parti eller spets kan i en utfo- 
ringsform utforas med en sig tilldelad konisk ganga 
som har en starkare konicitet an implantatets ovriga 
ganga eller gangdelar . Konicitet en matt over diametern 
pd den svagt konade gangan kan val jas inom omrAdet 0 , 1 
till 0,4 mm eller uppvisa en lutningsvinkel av ca 0,5 
- 2'' Gangkoniciteten pA partiets eller spetsens ganga 
kan vara av storleksordningen 0,4-0,8 mm eller utforas 
med en lutningsvinkel av ca 10-15°. Spetsen kan uppvisa 
en langd som ar 10-3 0% av langden pS. implantatets 
totala ganga. I en foredragen utf oringsf orm anvandes 
ett implantat med svag konicitet pA den huvudsakliga 
delen av dess ganga i en cirkularcylindrisk 
hdlupptagning i benet. 

I anslutning till sardragen enligt b) ovan ar ocirku- 
lariteten eller excentriciteten anordnad att vasent- 
ligen oka implantatets rotationsstabilitet i implanta- 
tets nyss isatta (initiala) eller fastvaxta lage . 
Ocirkulariteten eller excentriciteten kan vidare 
anordnas att motverka effekten av sonderbrytning av 
hAlets ganga vid haiets inre delar. Implantatet ar i 
en utf oringsf orm anordnad med en minsta diameter eller 
tvarsnittsbredd som motsvarar eller ar endast ndgot 
storre, t.ex. 1-5% storre, an diametern p& benets/ 
/tandbenets hil . Med implantatets minsta diameter 
menas dA har gangans karndiameter vid minsta diametern 
pA det svagt koniska partiet. Implantatets spets eller 
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fria ande uppvisar en rund eller koncentrisk ganga som 
sett fr&n. den fria anden successivt overg^r till en 
orund eller excentrisk ganga pA implantatets ovriga 
del eller delar. Orundheten anordnas darvid sA att 
inga skarpa horn foreligger, utan endast avfasade 
horn. Orundheten kan aven anordnas s& att omrdden med 
maximal diameter forskjuts i perifiell led fr&n ett 
gangvarv till nasta gangvarv. Orundheten kan anordnas 
pd den gangiippbarande kroppen och/eller p^ respektive 
gangas ytterperif eri . 

Utf oringsf ormer enligt c) i ovanst^ende kan utgoras av 
att anordningen ar anordnad att motverka def ormationer 
eller sonderbrytning av fria bentrabekler som omger 
hilet i benet. Ytterligare sardrag for utf oringsf ormer 
kan vara att antalet gangspiraler kan valjas i bero- 
ende av onskad iskruvningstid for implantatet i h^len 
och ScL t.ex. kan antalet gangspiraler vara tvd, tre 
eller fyra, Ytterligare sardrag for utf oringsf ormer ar 
att antalet gangspiraler anpassas till antalet pd 
implantatet anordnade skar sA att symmetriska skar- 
krafter erhAlles. 

FORDELAR 



Genom det i ovanstdende fores lagna erh^lles implantat 
med mycket goda egenskaper. Implantatet kan anordnas 
med vasentligt forbattrade startegenskaper som medfor 
att implantatet latt "tar gangor" aven om det initiala 
i benet upptagna hAlet ar litet i forhdllande till 
implantatets diameter. Genom att trycket mellan 
implantatet och gangan i benet inte minskar mojliggors 
en successivt okande f ramdrivningskraf t vilket 
motverkar tendenser till att dra sender de 
understundom skora bengangorna. Den initiala 
stabiliteten for implantatet i hAlet kan forbattras 
eftersom benets elasticitet gor att benvavnaden helt 
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eller delvis kan f jadra tillbaka in i de grundare 
partierna .pA fixturen. Efter inlakning di nytt och 
oftast kraftigare ben vaxt i direktkontakt med 
implantatet sitter detta mycket stabilt i rotationsled 
eftersom man vid lossvridning av implantatet mdste 
bryta sonder stora benomriden sett i relation till 
implantatets totala yta . Detta har betydelse speciellt 
vid mjuka benkvaliteter . Implantatsgangan kan utforas 
med tvarsnitt som ar utformade som polygoner, 
f oretradesvis med n^got avrundade horn, eller en n^got 
3-, 5-, 7-kantig geometri, jamfor liktjocking. Denna 
typ av orund geometri har egenskapen att den har en 
skenbart vasentligen konstant diameter nar den mats 
med skjutmAtt eller mikrometer. For att forbattra 
implantatets startegenskaper s& att implantatet latt 
tar gangor vid borjan av iskruvningen kan implantatet 
forses med gangskar. Dessa kan anordnas s& de skar vid 
implantatets storsta diameter vilket kan vara lampligt 
d^ implantatet ar koniskt och man tack vare 
koniciteten f&r en klameffekt. 

Speciellt viktigt vid mjukt ben ar att kombinera 
orundheten med en konicitet. Denna konicitet kan vara 
utford sd att basdiametern successivt okar, eller 
alternativt att orundheten okar med bibehAllen eller 
endast ndgot okande " innerdiameter " . Kombinationen av 
orundhet och konicitet gor att benet p^ grund av 
trycket mellan benvavnad och implantat f jadrar in i 
implantatets grunda delar. Orunda cylindriska 
implantat daremot uppvisar ett minskat tryck och 
minskad initial stabilitet i mjukt ben p& grund av att 
tryck och Aterf jadring minskar , 

Med hjalp av multipla gangingSngar kan stigningen okas 
och darmed idragningstiden for implantatet f orkortas . 
SAledes kan man genom uppfinningen erh^lla god initial 
stabilitet och bra grepp yid installation. Dessutom 
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kan man erhAlla en snabbare installation med mindre 
risk for fippel, Dessutom kan man erhAlla en battre 
sekundar stabilitet. 



FIGURBESKRIVNING 

En for narvarande foreslagen utf oringsf orm av en an- 
ordning som uppvisar de for uppfinningen signif ikativa 
kannetecknen skall beskrivas i nedanstAende under sam- 
tidig hanvisning till bifogade ritningar dar 



figur 1 i vertikalsni tt visar delar av ett 

ben (tandben) med cirkular hAlupptag- 
ning och ett i den cirkulara hdlupp- 
tagningen iskruvbart implantat med 
koniska gangor med svag lutning, 

figur 2 i vertikalsnitt visar ett implantat 

applicerat i ett cirkulart h^l i ett 
delvis visat ben/ tandben, 



figur 3 i vertikalsnitt visar implantatet 

enligt figuren 2 i konstruktivt utfo- 
rande , 

figur 4 visar ett tvarsitt A-A av implanta- 

tets spets enligt figuren 3, 

figur 5 i vertikalvy visar delar av gangsam- 

verkan mellan ett implantat och ett 
ben/ tandben , 



figurer 5-9 



visar tvarsnitt och andvy av ett 
implantat med orunda tvarsnitt. 
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figurer 10-12 visar implantatsgangor med olika mul- 
tipla ingAngar som ger olika gang- 
stigningar , 

figur 13 i perspektiv visar perif erif orskjuten 

orundhet mellan olika gangvarv, 

figur 14 i perspektiv snett ovanifrAn visar 

ett komplett utforande enligt figur 
13, 

figur 15 i perspektiv snett ovanifrdn visar en 

utf oringsf orm med icke 

perif erif orskjuten orundhet , 

figur 16 fr&n sidan och i delvis vertikalsnitt 

visar en implantatskruv relativt 
hilet i ett tandben, 

figur 17 i vertikalsnitt visar ett konkret 

exempel pA gangarrangemang , och 

figur 18 visar ett diagram over 

insattningsmomentet som funktion av 
insattningsdjupet for tvd typer av 
implantat . 

DETALJERAD UTFORINGSFORM 

I figuren 1 visas med 1 ett tandben. I tandbenet ar 
upptaget ett cirkulart h&l 2 , Hilupptagningen kan ske 
pA i och for sig kant satt med i och for sig kand ut- 
rustning. Till hAlet ar ett implantat med gangor med 
olika koniciteter applicerbar. Delar av namnda implan- 
tat ar representerade med delar av implantatets fria 
ande 3 . Namnda fria ande uppvisar en spetsdel med 3a 
som overg^r i en del 3b. Sistnamnda del uppvisar en 
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ganga 3d som ar anordnad med en svag konicitet. Med 
svag konicitet menas har koniciteter dar en lutnings- 
vinkel a ar av storleksordningen 1^ i forhAllande till 
en vertikalaxel 2a for h^let 2 eller en axel parallell 
med denna axel. Spetsen 3a ar forsedd med en sig till- 
delad ganga 3e som ar anordnad med en konicitet som 
ger en vinkel p som ar av storleksordningen 10°. Spet- 
sens 3a antringsyta eller antringsdel uppvisar en dia- 
meter D' som vasentligen motsvarar hAlets diameter d 
eller nAgot overstiger sistnamnda diameter d. Hdldia- 
metern d kan aven valjas i bereonde av benets mjuk- 
hetsgrad (kvalitet) . HAlets ovre och undre delar ar 
angivna med 2c och 2d. 

I figuren 2 visas ett konstruktivt utforande av 
implantatet 3 med tillhorande ganga 3d' . Implantatet 
ar har fullt iskruvat i tandbenshAlet 2' och har vid 
iskruvningen fororsakat upptagning av en ganga la i 
tandbenets hAlvagg eller hdlets 2' sidovagg 2b. 
Implantatet uppbar vid sina ovre delar infastnings- 
organ/distansorgan 4 for en speciellt ej visad tander- 
sattning, tandprotes, etc. Organet 4 kan vara forsett 
med flans 4a med vilken man kan definiera den slutliga 
igangningsgraden for implantetet sA att optimal ganga 
exponeras mot tandbenet . S^som framgAr av figuren 2 ar 
implantatet i detta fall forsett med skar 5 av i och 
for sig kant slag vid namnda spets 3a' . Spetsdelen 3a' 
har en hojd h som utgor 20-30% av den totala hojden H 
pd implantatets gangade del. Genom koniciteten erhdl- 
les forbattrad initial stabilitet genom kompression 
la, lb' av benet . 

Figuren 3 visar i vertikalsni tt implantatet enligt 
figuren 2 . I denna f igur visas en gangad urtagning 6 
vars invandiga ganga angivits med 6a. Namnda 
distansarrangemang 4 enligt figuren 2 ar iskruvbart i 
namnda invandiga ganga pd i och for sig kant satt . 
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Figuren 4 .visar att implantatet enligt figurerna 2 och 
3 vid namnda fria ande ar utford med i och for sig 
kanda skar som i figuren 4 angetts med 5a, 5b, 5c och 
5d. 

Figuren 5 (liksom figuren 2, j f r la, lb) visar att den 
valda koniciteten for gangan 3d' (jfr figuren 1) etab- 
lerar i tandbensmaterialet 1'' en ^undantrangning av 
benmaterialet i radiella riktningar R. Koniciteten p& 
gangan 3d' och gangdiametern GD den lutande gangan 

ar darvid valda si att kontakttrycken ~ P, P' ar av 
vasentligen samma storleksordning eller endast nigot 
okande under implantatets 3' nedskruvning i en rikt- 
ning 7 i tandbenet 1'' (dess upptagna hil) . 

I enlighet med uppfinningen kan gangan 3d/ 3d' enligt 
ovan vara utford med orunt/icke cirkulart/excentriskt 
gangtvarsnitt och/eller med orunt tvarsnitt for den 
ganguppbarande kroppen . Figurerna 6,7 och 8 visar 
olika typer av orundhet . och vridningslagen for de 
olika gangtvarsnitt en. De individuella gangtvarsni tten 
kan vidare ha olika orundheter. I enlighet med figuren 
9 kan gangan i spetsen eller implantatets fria ande 
uppvisa runda eller koncentriska gangtvarsnitt som 
uppdt overgAr i orunda gangsvarsnitt enligt figurerna 
6-8. Stor wobblingsf rihet kan pi s& satt erhillas vid 
idragning. I figuren 6 ar en ganga angiven med 8. 
Gangan uppvisar ett antal nedsankningar 8a, 8b, 8c och 
8d. De gangorna i tandbensmaterialet ef f ektuerande 
delarna med det storsta radiemittet air angivna med 8e, 
8f, 8g, 8h och 8i. Karakteristiskt for dessa 
utskjutande delar ar att de saknar skarpa horn, dvs de 
uppvisar i det aktuella snittet bigformat utformade 
delar. Detta galler aven i fallet med orund 
ganguppbarande kropp . Antalet utsk jutnings- respektive 
nedsankningsdelar ■ kan variera fr&n det i figuren 6 
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angivna, jfr med figurerna 7 och 8. Figuren 9 visar 
fallet dar implantatet vid spetsen uppvisar en 
cirkular eller koncentrisk ganga 9, 

Figurerna 11 och 12 avser att visa s.k. multipla 
gangingdngar eller multipla gangspiraler som i beroen- 
det av antalet ingdngar respektive spiraler ger olika 
stigningar, jamfort med figur 10 som visar ett 
utforande med en enda gangingdng respektive 
gangspiral. I figuren 11 ar visat ett utforande med 
tvi ganging^ngar eller gangspiraler som effektuerar en 
stigning som ar angiven med Ph', jamfort med 
stigningen Ph i figur 10. D& principen med dubbla 
gangspiraler ar i och for sig val forut kand skall den 
inte beskrivas narmare har. Principen ar forut kand 
fr&n helt andra omr^den for att losa helt andra 
problem. Det kan harvid hanvisas till snackvaxlar som 
utnyttjar snackskruvar med multipla gangingdngar eller 
gangspiraler. I figuren 12 ar visat ett utforande med 
tre gangingingar eller gangspiraler som ger en 
stigning Ph' ' . Antalet ganging^ngar /gangspiraler kan 
kombineras med ett antal skar (jfr figur 4, 5a, 5b, 
5c, 5d) s& att symmetriska eller balanserade krafter, 
dvs krafterna balanserar ut varandra, erh&lles. Jamfor 
aven dvanst^ende . 

Som ovan namnts kan idragningstiden forkortas for 
implantat som ar utforda med multipla gangingdngar . En 
forkortad installationstid minskar naturligtvis ocksd 
den dyrbara operationstiden, speciellt vid 

installation av lAnga och m^nga implantat. Exempelvis 
kan det vid installation av sex stycken 18 mm lAnga 
implantat, vilket ej ar ovanligt vid en s.k. 
helkakesoperation, sparas 5 min operationstid om tvA 
ganging^ngar utnyttjas istallet for en. Om dessutom 
haiet behover f organgas s& tref aldigas 

besparingstiden . 
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Figuren 13. visar ett utforande av implantat dar orund- 
heten i de olika gangtvarsnitten forskjutes utefter 
implantatets langdstrackning L. Respektive ganga 10 ar 
forskjuten i forhAllande till intilliggande ganga 11 i 
vridriktningen . De i ovan omnamnda avfasade hornen ar 
i detta fall symbol iserade med 12 . Wobblingsf riheten 
vid idragning av implantatet i benh^let med verktyg 
kan p^ satt ytterligare forstarkaSy dvs forbattrad 

rotationsstabilitet erh^lles. Installat ionen blir 
snabbare och enklare . Dessutom kan utnyttjas sm^ 
initialt skarande gangskar for att mojliggora maximal - 
stor gangarea i f astlakningsprocessen . En del av ovan- 
stAende utf or ings former blir anvandbara som utpraglade 
mjukbensf ixturer ( jfr alternativen a) och b) . Uppfin- 
ningen ar anvandbar aven i fall dar ins tallat ionen 
skall ske med hjalp av gangtapp (dvs i tvA steg) . 

Figur 14 visar ett komplett implantat med forskjuten 
orundhet enligt figuren 13 samt en gangad spetsdel 13 . 
Figur 15 visar ett utf oringsexempel pd icke forskjuten 
orundhet mellan de olika gangvarven . 

Figur 16 visar forhAllandet for den valda svaga 
koniciteten och hAldiametern Hd for ett i tandbenet 14 
uppborrat h^l 15. Vid hAldiametern Hd = 3 mm kan 
valjas varden a och b for koniciteten p^ kroppen 16 om 
ca 0,55 mm respektive 0,45 mm. P& s& satt erhSlles de 
konstanta eller vasentligen konstanta inbordes trycken 
(jfr P och P') enligt ovan, 

Koniciteten kan erhdllas antingen genom att hela 
gangprof ilens diameter successivt okar sett frAn 
spetsen, eller att gangans bottendiameter eller dess 
ytterdiameter okar successivt. 
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Figur 17 visar en konkret gangbildning 17, 18 i 
tandbenet 19 med hjalp av fixturen 20. 

Figur 18 visar insattningsmomentet som funktion av 
insattningsdjupet , dels for svagt koniska implantat 
och dels for cylindriska implantat. Eftersom trycket 
inte minskar under insattningsf orloppet och verkar pA 
en allt storre area pA implantatet s& leder detta till 
att det svagt koniska implantatet kraver ett allt 
storre insattningsmoment som framgir av figuren. Det 
storre insattningsmomentet ar ett mdtt pd den okade 
stabiliteten hos implantatet. Cylindriska implantat 
uppvisar insattningskurvor med konstant eller t.o.m. 
minskande moment, speciellt vid diliga benkvaliteter , 
vilket ocksA framgir av figuren 18. 

Uppfinningen ar inte begransad till den i ovan som 
exempel visade utf oringsf ormen utan kan underkastas 
modif ikationer inom ramen for ef terf 51 jande patentkrav 
och uppf inningstanken . 



17 
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PATENTKRAV. 



1. Anordning for att dstadkomma tillf orlitlig forank- 
ring av gangforsett implantat (3) i benmaterial (1), 
f oretradesvis tandben, i manniskokroppen, dar ben- 
materialet ar forsett med upptaget h&l (2) i vars 
sidovagg (2b) ar etablerbar en invandig gangbildning 
(la) som ar samverkbar med en utvandig gangbildning 
(3d, 3d') pA implantatet for implantatets tillforlit- 
liga forankring och fastlakning i benmaterialet , 
kannetecknad av ett eller kombinationen av 
tvA eller samtliga av foljande alternativ: 

a) att implantatets gangbildning ar anordnad att, 
speciellt vid mjukt benmaterial, fororsaka en av 
implantatets iskruvningsgrad i hAlet beroende ut- 
pressning av benmaterialet i vasentligen radiella 
riktningar (R) , att implantetets gangbildning ar an- 
ordnad att fororsaka en storre utpressning av benmate- 
rialet vid hdlets yttre delar (2c) jamfort med hilets 
inre delar (2d) , och att utpressningsgraden darvid ar 
relationsstalld till benmaterialets mjukhetsgrad for 
att effektuera den tillf orlitliga f orankringen, 

b) att implantetets gangbildning dtminstone utefter 
en del av implantatets langdriktning ar tilldelad en 
ocirkular eller excentrisk utformning {8a-8i) i syfte 
att erhAlla forbattrad rotationsstabilitet i 
mjukt/dAligt ben, 

c) att implantatet ar forsett med gangbildning som 
innefattar parti (-er) med tvA eller flera gangspiraler 
(gangingdngar ) som trots forkortning av iskruvnings- 
tiden for implantatet i hdlet uppvisar en tat gang- 
bildning som mojliggor effektiv integration med benma- 
terialet under f astlakningen. 



2. Anordning enligt patentkravet 1, kanneteck- 
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n a d darav, att i fallet enligt a) implantatets 
gangbildning ar anordnad att Astadkomma att trycket 
(P, P' ) mellan benmaterialet och implantatet uppvisar 
vasentligen konstant eller n5.got okande varde under 
den vasentligaste delen av iskruvningsf orloppet for 
implantatet i h^let . 

3. Anordning enligt patentkravet 1 eller 2, k a n- 
netecknad darav, att i fallet enligt a) 
implantatets gangbildning innef attar ett parti (3b) 
vars ganga (3d) ar svagt koniskt avsmalnande mot 
implantatets fria ande (3a) och stracker sig utefter 
den vasentligaste delen eller delarna av implantatets 
langd (L) . 

4. Anordning enligt patentkravet 1, 2 eller 3, k a n- 
netecknad darav, att implantatets framre 
parti (spets) ar utford med. en sig tilldelad konisk 
ganga (3e) som uppvisar en konicitet som vasentligen 
overstiger koniciteten p& den svagt koniska gangan 
(3d) . 

5. Anordning enligt nAgot av foregdende patentkrav, 
kannetecknad darav, att i fallet enligt a) 
koniciteten pA den svagt koniska gangan ar vald mellan 
0,1-0,4 mm eller uppvisar en lutningsvinkel (a) av ca 
0,5-2°, och/eller att gangkoniciteten p^ gangan vid 
namnda parti/spets (3a) ar av storleksordhingen 0,4- 
0,8 mm eller med en lutningsvinkel (p) av ca lO-lS'', 
varjamte partiet/spetsen uppvisar en langdL eller hojd 
(h) av ca 10-3 0% av langden (L) pd implantatets 
gangbildningsdel . 

6. Anordning enligt ncigot av foregdende patentkrav, 
kannetecknad darav, att i fallet a) ett 
implantat med svag konicitet for gangbildningen ut- 
efter implantatets vasentliga langdriktning (L) sam- 
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verkar med ett cirkularcylindriskt hdl (2) i benet 
(1) • 

7. Anordning enligt patentkravet 1, k a n n e- 
t e c k n a d darav, att i fallet enligt b) ocirkula- 
riteten eller excentriciteten ar anordnad att vasent- 
ligen oka implantatets rotationsstabilitet i implanta- 
tets nyss isatta eller fastvaxta lage . 

8. Anordning enligt patentkravet 7, kanneteck 
n a d darav, att implantatet ar anordnat med en 
minsta diameter (D') som motsvarar eller ar ndgot 
storre, t.ex. 1-5%, an benhAlets diameter (d) . 

9. Anordning enligt patentkravet 1 eller ndgot av 
patentkraven 7-8, kan^netecknad darav, att 
implantatets spets eller- fria ande uppvisar en rund 
eller koncentrisk ganga (3e) som successivt overgAr i 
en orund eller excentrisk ganga pA implantatets ovriga 
del eller delar. 

10. Anordning enligt patentkravet 1 eller ndgot av 
patentkraven 7-9, kannetecknad darav, att 
periferierna pA de olika orunda eller excentriska 
gangtvarsnitten uppvisar avfasade horn (12) for att 
motverka skarpa horn. 

11. Anordning enligt patentkravet 1 eller ndgot av 
patentkraven 7-10, kannetecknad darav, att 
orundheten ar anordnad s& att omrAden med maximal dia- 
meter forskjuts i perifiell led frdn ett gangvarv (10) 
till nasta gangvarv (11) . 



12, Anordning enligt patentkravet 1, kanne- 
tecknad darav, att den i fallet enligt c) ar 
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anordnad att motverka deformation eller sonderbrytning 
av fina bentrabekler som omger hAlet i benet. 

13. Anordning enligt patentkravet 1, 11 eller 12, 
kannetecknad darav, att antalet gangspira- 
ler/gangingdngar ar tvS, tre eller f yra . 

14. Anordning enligt patentkravet 1, 11, 12 eller 13, 
kannetecknad darav, att antalet gangspira- 
ler/gangingSngar ar anpassade till antalet skar (5a, 
5b, 5c, 5d) p& implantatet att symmetriska skar- 
krafter upptrader. 

15. Anordning enligt patentkravet 1, 11, 12, 13 eller 
14, kannetecknad darav, att pA implantatet 
tvA gangspiraler ar anordnade tillsammans med tvi 
eller fyra skar, eller att tre gangspiraler ar anord- 
nade tillsammans med tre skar, osv. 




21 
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SAMMANDRAG 



I en anordning for att Astadkomma tillf orlitlig for- 
ankring av gangforsett implantat (3) i tandben ar ben- 
materialet forsett med etfc upptaget hAl (2) . I hAlets 
sidovagg (2b) ar etablerbar invandig gangbildning som 
ar samverkbar med en utvandig gangbildning (3d) pi 
implantatet . Implantatets gangbildning ar anordnad att 
fororsaka en av implantatets iskruvningsgrad i hilet 
beroende utpressning av benmaterialet i vasentligen 
radiella riktningar. Gangbildningen ar anordnad att 
fororsaka storre utpressning av benmaterialet vid 
hAlets yttre delar jamfort med hAlets inre delar, Ut- 
pressningsgraden ar relationsstalld till benets mjuk- 
hetsgrad for att effektuera den tillf orlitliga forank- 
ringen. Atminstone utefter en del av implantatets 
langdriktning kan implantatets gangbildning tilldelas 
en ocirkular utformning i syfte att erhAlla forbattrad 
rotationsstabilitet i mjukt/dS.ligt ben. Implantatet 
kan aven uppvisa tvS. eller flera 

gangspiraler/gangingAngar som f orkortar 

iskruvningstiden for implantatet i ha.let och dessutom 
erbjuder tat gangbildning som mojliggor effektiv 
integration med benmaterialet under f astlakningen . 
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PATENT CLAIMS 

1. Arrangement permitting anchoring of a threaded 
5 implant (1) in bone, for example dentine (2), in the 
human body by means of a screwing instrument (6), the 
implant having, at its upper part, an anchoring hole 
(Ic) for a unit (screw) intended to secure an element 
(4) that can be attached to the implant, for example a 

10 fixture holder, fixture, spacer, etc., and the centre 
axis (5a) of the anchoring hole being inclined in 
relation to the longitudinal axis (lb) of the implant, 
characterized in that the element (fixture holder, 
fixture, spacer, etc.) that can be attached by means of 

15 the said unit (screw) is provided with means (4d) for 
cooperation with the instrument (6), and in that the 
element and its means of cooperation are arranged to 
permit application of the instrument in a way which 
ensures that the axis of rotation (5d) of the 

20 instrument essentially coincides with a continuation of 
the longitudinal axis (lb) of the implant. 




PCT/SE98/01982 



2. Arrangement according to Patent Claim 1, 
characterized in that the centre axis (4g) of the 
element, in the longitudinal extent of the element, 
essentially coincides with the said continuation, and 
in that a key grip is arranged concentrically around 
the centre axis of the element, at the upper part (4a) 
of the element. 

3. Arrangement according to Patent Claim 1 or 2, 
characterized in that the element has, at its portion 
cooperating with the upper part (Id) of the implant, an 
inclined surface (4i) which can be applied against a 
corresponding inclined surface (le) on the implant. 

4. Arrangement according to any of Patent Claims 1, 2 
or 3, characterized in that .the element is arranged 
with a rotationally fixed attachment relative to the 
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implant, and in that the element, at its portion 
corresponding to the rotationally fixed attachment, is 
provided with an inclined recess which is concentric in 
relation to the anchoring hole (Ic), and in that the 
outer part (5b) of the unit can be at least partially 
engaged in the said inclined recess (Ic) . 

5. Arrangement according to any of the preceding 
patent claims, characterized in that the screwing 
instrument (6) is provided with a locking arrangement, 
for example comprising a locking screw (7), for locking 
the instrument to the cooperating means (4d) of the 
element . 



6- Arrangement according to Tiny of the preceding 
patent claims, characterized in that the element is 
designed with a key grip with two or more edges, for 
example four edges, and in that the instrument (6),. at 
its part cooperating with the element so that the 
latter can be turned, is provided with a recess having 
straight wall parts, the number of which corresponds to 
the number of edges. 

7 . Arrangement according to any of the preceding 
patent claims, characterized in that the instrument has 
a shaft-like part (6a) which at its free end supports 
the members (6c) cooperating with the element, and a 
handle part (6b) by means of which the rotational 
movement can be exerted on the instrument when screwing 
the implant into place. 

8 . Arrangement according to any of the preceding 
patent claims, characterized in that the element has a 
flange and a threaded hole (4e) for securing additional 
dental members (fixture, spacer, etc.), and, where 
appropriate, a hole (4f) which extends under the bottom 
of the said threaded hole, in the transverse direction, 
and which can be a through-opening. 
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9. Arrangement permitting anchoring of a threaded 
implant (1) in bone (2), for example dentine, in the 
human body by means of a screwing instrument (6), the 
implant having, at its upper part, an anchoring hole 
(Ic) for a unit (screw) intended to secure an element 
that can be attached to the implant, for example a 
fixture holder, fixture, spacer, etc., and the centre 
axis of the anchoring hole being inclined in relation 
to the longitudinal axis (lb) of the implant, 
characterized in that the tightening function exerted 
by means of the instrument is separate from the 
securing function exerted by means of the unit by 
virtue of the fact that the element (4) has a first 
portion (4b) via which it is anchored by the anchoring 
unit (5) in the implant, and a second portion {4a) 
which is separate from the first portion (4b) and which 
has cooperating means (4d) for the instrument (6) . 

10. Use of an element, for example fixture holder, 
fixture, spacer, etc., which can be attached to a 
threaded implant, where the implant is screwed into a 
bone (2), for example the dentine, in the human body by 
means of an instrument (6) and where the implant has an 
anchoring hole for the securing unit (screw) for the 
element, the centre axis of the anchoring hole being 
inclined in relation to the axis of rotation (lb) of 
the implant, characterized in that the element (4) is 
used in the screwing operation with the instrument by 
virtue of the element having means (4d) cooperating 
with the instrument, to which means (4d) the instrument 
is applied with its axis of rotation (6d) essentially 
coinciding with a continuation of the axis of rotation 
(lb) of the implant. 

11. Use according to Patent Claim 10, characterized in 
that the element (4) is used to form a key grip {4d) 
for the corresponding key grip (6c) on the instrument 
(6) . 
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Novelty (N) Claims 1-12 YES 

Claims NO 

Inventive step (IS) Claims 1-12 YES 

Claims NO 

Industrial applicability (lA) Claims 1-12 YES 

Claims NO 



2. Citations and explanations 

The claimed invention relates to a threaded implant for 
obtaining reliable anchoring in bone substance. 

The object of the invention is to reduce the friction between 
bone and implant on insertion of the implant. 

This is achieved by an implant, in which the threading is 
arranged to force the bone substance out in essentially radial 
directions as a function of the extent to which the implant is 
screwed into the hole. The implant also has two or more thread 
spirals / thread entries. 

New, amended claims have been filed 01.12.1999. The new claim 
1 substantially corresponds to previous claims 1 (alternatives 
a + c) , 3, 6 and 12. The claims are now also directed to a 
"Threaded implant for obtaining..." instead of '^Arrangement 
for obtaining...". The sub-claims substantially correspond to 
previous claims 2, 4, 5, 7-11 and 13-15. Specifically, the 
implant threading has a slight conicity, which cooperates with 
a cylindrical hole, and effects greater forcing out of the 
bone at the outer parts of the hole than at the inner parts. 
The conical threading also has two or more thread spirals that 
shortens the time for inserting the implant but still provides 
a tight threading which permits effective bone integration and 
counteracts deformation or breaking-up of fine bone trabeculae 
when inserted in soft/weak bone. 
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Continuation of: V 

The following documents are cited in the search report: 

(Dl) EP 0282789 A2 
(D2) EP 0530160 Al 
(D3) WO 9306786 Al 
(D4) WO 9725933 Al 
(D5) EP 0263809 A2 

(Dl) - (D4) relates to implants having a threading, which is 
arranged to force the bone substance out in radial directions . 
Greater forcing out is effected at the outer parts of the hole 
than at the inner parts of the hole. 

The implant in (D4) is given a non-circular cross section. 

(D5) relates to an implant having two thread spirals. 

However, none of the documents mention anything about an 
implant having threading with a slight conicity and also 
having two or more thread spirals, and none of the documents 
relates to the problems when inserting an implant into 
soft/weak bone tissue. 

Therefore, the cited documents only disclose the general state 
of the art, which is not considered to be of particular 
relevance, and the invention claimed 01.12.1999 is considered 
to fulfil the requirements of novelty, inventive step and 
industrial applicability. 
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TITLE 



Arrangement for obtaining reliable anchoring of a 
threaded implant in bone. 

TECHNICAL FIELD 

The present invention relates to an arrangement for 
obtaining reliable anchoring of a threaded implant in 
bone, preferably dentine, in the human body. The bone 
in question is in this case provided with a hole in 
whose side wall it is possible to establish an internal 
threading which can cooperate with an external 
threading on the implant for reliable anchoring and 
healing-in of the implant in the bone substance. 

PRIOR ART 



Implants with threads, for example self -tapping 
threads, for insertion/screwing into holes made in the 
bone/dentine are available in large numbers and designs 
on the open market and are described in the patent 
literature. Thus, for example, reference may be made to 
Swedish Patent Application 9603091-7 filed by the same 
Applicant filing the present patent application. 

In this connection it is known to use different thread 
formations on implants. Thus, for example, it is 
already known to use implants with cone-shaped threads 
and to choose different conicities on one^ and the same 
implant. The methods for forming the holes in the 
bone/dentine are also already well known. In this 
connection, reference may be made, in purely general 
terms, to dental treatment by the BrSnemark System®. 

Some of the threaded implants are cylindrical, while 
others can have the said conical designs in order to 
imitate the tooth root which they are intended to 
replace. The implants are inserted into holes that have 
been drilled beforehand in the jaw bone. A cylindrical 
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hole is drilled for ' cylindrical implants, and for 
conical implants a conical hole is prepared. The cited 
method using the Branemark System® * involves securing 
screw-shaped implants in the ja-w bone. After a period 
5 of healing-in, normally about 3-6 months, the bone 
has grown in direct contact with the implant and the 
latter can then be used to support a prosthetic 
reconstruction. This is in most cases achieved by means 
of a so-called spacer element being attached to the 
10 implant, which can be done by a screw connection. A 
transfer cap is then attached to the top of the spacer 
upon so-called impression-taking, and the finished 
prosthetic reconstruction can thereafter be applied to 
the spacer. 

15 

From the known methods it is already known that good 
long-term results are obtained if the osteointegration 
between the bone and the implant can take place with a 
tight profile and small pitch of the threads in 

20 question. During the osteointegration, the bone tissue 
grows in direct contact with the implant. Upon fitting 
the implants, the said holes are drilled in the bone 
with great precision. In this connection it is already 
known to use tightening instruments which rotate at 

25 about 20 - 25 rpm. 

In WO 97/25933 (PCT/US97/00332) it has already been 
proposed, especially in connection with hard dentine, 
that the body presenting the thread should be made non- 
30 circular (asymmetric) in its cross-section. 

The purpose of the non-circularity is to reduce the 
friction between bone and implant on insertion of the 
implant. This is important mainly in the case of hard 
35 bone. 
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DESCRIPTION OF THE INVENTION 

TECHNICAL PROBLEM 
The problem with using cylindrical implants in 
cylindrical holes is that the thread which is in most 
5 cases created by the self-tapping tip of the implant is 
worn away as the implant is screwed in, and with this 
wearing the thread is widened, mainly at the 
inlet/mouth of the hole in the bone. This results in 
the implant having a slightly loose anchoring, 

10 especially in weak/soft bone, which means that the 
implant has a poor initial stability. When using 
conical implants with a conical preparation, one of the 
greatest problems is the development of heat which 
occurs during the conical preparation. Since a conical 

15 drill cuts along the whole periphery, relatively great 
heat is generated, and this negative effect is 
amplified further by the fact that the cutting geometry 
of a conical drill becomes worse because a low surface 
pressure occurs at the periphery of the conical drill. 

20 This means that the drill cannot cut proper chips but 
instead scrapes bone away, and this has a high heat- 
generating effect. This heat can damage the bone and 
can lead to the bone nearest the drilled hole dying. 
This drastically reduces the possibilities of 

25 successful osteointegration . The object of the present 
invention is to solve the above problems among others. 

The said use of a screw connection on the implant 
involves the screwing and unscrewing of screws. This 

30 represents a relatively great risk since the implant is 
subjected to breaking stresses which mean that the 
implant is at risk of being turned out of its position. 
This, applies in particular if the implants are fitted 
in bone which is of weak/soft quality. The above 

35 unscrewing problems are especially pronounced in the 
case of implants with a thread which is circularly 
symmetrical. In most threaded implants, it is of course 
possible to arrange cutouts at the tip, which are 
intended both to cut threads and to contribute to the 
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rotational stability. There are also implants with 
transverse holes for bone to grow into. A common 
feature of these known constructions is that the 
recesses and holes are relatively small when seen in 
5 relation to the threaded area of the implant. Since the 
surface of the recesses or holes is small, deformation 
or break-up of the ingrown bone can easily take place 
upon torsional loading. In addition, the holes and 
recesses are situated at the very front of the tip 

10 where in most cases the quality of the bone (its 
hardness) is poor. There is also an inherent weakness 
in that the holes and recesses reduce the threaded area 
of the implant. It must be emphasized here that it is 
essential to have the greatest possible threaded area 

15 for effective transfer of the functional load from the 
tooth prosthesis or tooth bridge down to the bone. This 
applies in particular in the case of soft bone. 

Another problem with the known implants is that the 

20 respective implant, especially in the case of weak/soft 
bone quality, does not sit with sufficient stability in 
the bone directly after insertion. When this is the 
case, microscopic movements can occur between the 
implant and the surrounding bone tissue, for example 

25 when the bone is bent, which can happen when the bone 
is exposed to mastication loads or when the patient has 
a conventional tooth prosthesis which presses on the 
gum above the implant. It is then important for the 
implant to have sufficient . initial stability. 

30 Previously known solutions have consisted in 
introducing changes to the surface, for example using a 
coating of hydroxyapatite or increasing the surface 
roughness of the implant and in this way offering 
increased initial stability and possibly better 

35 incorporation of the surrounding bone. A great 
disadvantage of the proposed solutions has been that it 
is not possible to predict the long-term success of the. 
implant. There are various scientific articles which 
have been published concerning the poor long-term 
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results of implants with a rough surface or with 
coatings* 

An important precondition for being able to implement 
the abovementioned methods is to create the conditions 
5 for obtaining direct bone contact with the implant 
during the healing-in process. It is essential in this 
connection to perform meticulous surgery when fitting 
the implants. The hole for the implant must be drilled 
with great precision and in this connection it is of 
10 the utmost importance that the temperature in the bone 
does not become too high. These requirements have 
hitherto meant that both the drilling and the fitting 
of the implant have been carried out With the hole- 
forming and tightening instruments being operated at 
15 low speed. The speed of rotation which is normally 
employed when fitting implants is 20 - 25 rpm. This 
means that the time required for fitting an implant can 
amount to 1 minute or more. During this time, it is 
necessary for the surgeon fitting the implant to keep a 
20 very steady hand so as to ensure that the fine bone 
trabeculae surrounding the hole are not deformed or 
broken up. Wobbling movements of the instrument during 
tightening pose risks of deformation and break-up. 
Attempts have been made to solve this problem by 
25 providing the implant with an increased thread pitch. 
Normally, this means that the thread profile is greater 
and the thread becomes thinner. This thinner thread is 
disadvantageous in several respects. There are fewer 
threads and thus an increased stress concentration 
30 around each thread crest and also, with a coarser 
, thread profile, a greater difference between the 
external and internal diameters, which for a given 
external diameter of the implant leads to a 
mechanically weaker implant. An alternative solution to 
35 this problem would be to increase the speed of the 
tightening instrximent so that the implant rotates more 
quickly into position. This method also has 
disadvantages. The temperature of the bone tissue can 
become too high. Another factor to be taken into 



consideration is that a large number of the drilling 
and tightening instruments available on the market work 
at a speed which is limited to 20 - 25 rpm. 

5 The invention is intended to solve the last-mentioned 
problems too, 

SOLUTION 

10 The main characteristic of an arrangement according to 
the invention is that it satisfies one or a combination 
of two or all of the following features: 

a) the implant threading is arranged, particularly in 
the case of soft bone substance, to force the bone 

15 substance out in essentially radial directions as a 
function of the extent to which the implant is screwed 
into the hole, the implant threading is arranged to 
effect greater forcing but of the bone substance at the 
outer parts of the hole than at the inner parts of the 

20 hole, and the degree of forcing out is adapted in 
relation to the softness of the bone substance in order 
to achieve the reliable anchoring, 

b) along at least part of the longitudinal direction 
of the implant, the implant threading is given a non- 
25 circular or eccentric configuration for the purpose of 

obtaining improved rotational stability in soft/weak 
bone, 

c) the implant is provided with a threading which 
comprises one or more portions with two or more thread 

30 spirals or thread entries which, despite shortening the 
time for screwing the implant into the hole, provide a 
tight threading which permits effective integration 
with the bone substance during the healing-in process/ 
osteointegration . 

35 

In embodiments according to a) above, the implant 
threading is arranged to ensure that the pressure 
between the bone substance and the implant has 
essentially a constant or only slightly increasing 



value during the greater part of the operation of 
screwing the implant in. The implant threading can also 
comprise a portion whose thread has a slight conical 
narrowing towards the free end or tip of the implant 
and extends along at least the greater part of the 
length of the implant. In one embodiment, the front 
portion or tip of the implant can be designed with a 
conical thread which has a stronger conicity than the 
other thread or thread parts of the implant. The 
conicity measured over the diameter of the slightly 
conical thread can be chosen within the range of 0.1 to 
0.4 mm or can have an angle of inclinatioji of about 0.5 
- 2**. The thread conicity of the thread ^of the portion 
or tip can be of the order of 0.4 - 0.8 mm or can be 
designed with an angle of inclination of about 10 - 
15**. The tip can have a length which is 10 - 30% of the 
length of the total thread of the implant. In a 
preferred embodiment, an implant with slight conicity 
of the main part of its thread is used in a circular 
cylindrical hole in the bone. 

In connection with the features according to b) above, 
the non-circularity or eccentricity is intended to 
substantially increase the rotational stability of the 
implant in the recently inserted (initial) state or the 
incorporated state of the implant. The non-circularity 
or eccentricity can also be provided to counteract the 
breaking up of the thread at the inner parts of the 
hole. In one embodiment, the implant is arranged with a 
minimum diameter or cross-sectional width which 
corresponds to or is only slightly greater, for example 
1-5% greater, than the diameter of the hole in the 
bone/dentine. The minimum diameter of the implant is 
understood to mean the root diameter of the thread at 
the minimum diameter of the slightly conical portion. 
The tip or free end of the implant has a circular or 
concentric thread which, seen from the free end, merges 
gradually into a non-circular or eccentric thread on 
the remaining part or parts of the implant. The non- 
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circularity is provided to ensure that there are no 
sharp corners, but only bevelled corners. The non- 
circularity can also be provided so that areas of 
maximum diameter are displaced in the peripheral 
5 direction from one thread turn to the next thread turn. 
The non-circularity can be provided on the thread- 
supporting body and/or on the outer portion of each 
thread. 

Embodiments according to c) hereinabove can consist in 
the arrangement being intended to counteract 
deformation or breaking-up of free bone trabeculae 
which surround the hole in the bone. Further features 
of embodiments can be that the number of thread spirals 
can be chosen as a function of the desired time for 
screwing the implant into the hole and thus, for 
example, the number of thread spirals can be two, three 
or four. Further features of embodiments are that the 
number of thread spirals is adapted to the number of 
cutting edges on the implant so that symmetrical 
cutting forces are obtained. 

ADVANTAGES 

25 By means of what has been proposed above, implants are 
obtained which have very good properties. The implant 
can be provided with substantially improved starting 
properties, which mean that the implant easily ^^takes 
threads", even if the initial hole made in the bone is 

30 small in relation to the diameter of the imiplant. 
Because the pressure between the implant and the thread 
in the bone does not fall, this permits a gradually 
increasing advancing force which counteracts any 
tendency towards breaking the sometimes brittle threads 

35 in the bone. The initial stability of the implant in 
the hole can be improved since the elasticity of the 
bone means that the bone tissue can completely or 
partially spring back into the shallower portions of 
the fixture. After healing in, when new and in most 
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cases stronger bone has grown in direct contact with 
the implant, the latter sits with great rotational 
stability since when slackening the implant it is 
necessary to break apart large areas of bone seen in 
relation to the total surface of the implant. This is 
important in particular in the case of soft bone. The 
implant thread can be designed with cross sections 
which are shaped as polygons, preferably with rounded 
corners, or with 3-sided, 5-sided or 7-sided geometry. 
This type of non-circular geometry has the property 
that it has an apparently considerably constant 
diameter when measured by sliding ^.calliper or 
micrometer. To improve the starting properties of the 
implant, so that the implant easily takes threads at 
the start of screwing in, the implant can be provided 
with thread cutters. These can be arranged so that they 
cut at the greatest diameter of the implant, which can 
be expedient when the implant is conical and the 
conicity affords a clamping effect. 

It is particularly important in the case of soft bone 
to combine non-circularity with conicity. This conicity 
can be such that the base diameter gradually increases, 
or, alternatively, the non-circularity increases in 
conjunction with a constant or only slightly increasing 
''internal diameter". The combination of non-circularity 
and conicity means that because of the pressure between 
bone tissue and implant the bone springs into the 
shallower parts of the implant. Non-circular 
cylindrical implants, by contrast, have a reduced 
pressure and reduced initial stability in soft bone 
because the pressure and resilience decrease. 

With the aid of multiple thread entries, the pitch can 
be increased and, in this way, the time for tightening 
the implant can be shortened. Thus, by means of the 
invention, it is possible to obtain good initial 
stability and good gripping upon fitting. It is also 
possible to obtain more rapid fitting and less risk of 
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wobble. In addition, it is possible to obtain a better 
secondary stability. 

DESCRIPTION OF THE FIGURES 

A presently proposed embodiment of an arrangement 
having the characteristic features of the invention 
will be described below with reference to the attached 
drawings, in which: 

Figure 1 shows, in vertical section, parts of a bone 
(dentine) with a circular hole made in, .it, and an 
implant which can be screwed into the circular hole, 
with conical threads with slight inclination. 

Figure 2 shows, in vertical section, an implant applied 
in a circular hole in bone/dentine, shown partially. 

Figure 3 shows, in vertical section, the implant 
20 according to Figure 2 in a design embodiment. 

Figure 4 shows a cross-section A-A of the implant tip 
according to Figure 3, 

25 Figure 5 shows, in a vertical view, parts of the thread 
interaction between an implant and bone/dentine, 

Figure 6 to 9 show cross-sections and an end view of an 
implant with non-circular cross-section, 

30 

Figures 10 to 12 show implant threads with different 
multiple entries which give different thread pitches. 

Figure 13 shows, in a perspective view,. the 
35 peripherally displaced non-circularity between 
different thread turns. 
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Figure 14 shows, in a perspective view seen from above., 
a complete design according to Figure 13, 
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Figure 15 shows, in a perspective view seen from above, 
an embodiment with non-circularity and no peripheral 
displacement thereof. 

Figure 16 shows, from the side, and in partial vertical 
section,* an: implant screw in relation to the hole in 
the dentine. 

Figure 17 shows, in vertical section, a concrete 
example of the thread arrangement, and 

Figure 18 shows a diagram of the insertiqn moment as a 
function of the insertion depth for ' two types of 
implants . 

DETAILED EMBODIMENT 

In Figure 1, reference number 1 designates dentine. A 
circular hole 2 has been made in the dentine. The hole 
can be made in a manner known per se using equipment 
known per se. An implant with threads of . different 
conicities can be applied to the hole. Parts of the 
said implant are represented by parts of the free end 3 
of the implant. The said free end has a tip part 3a 
which merges into a part 3b. The latter part has a 
thread 3d which has a slight conicity. Slight conicity 
is understood here as meaning conicities in which an 
angle of inclination a is of the order of l"" in 
relation to a vertical axis 2a of the hole 2 or an axis 
parallel to this axis. The tip 3a is provided with a 
thread 3e which is arranged with a conicity which gives 
an angle p of the order of 10''. The entry surface or 
entry part of the tip 3a has a diameter D' which 
essentially corresponds to the diameter d of the hole 
or slightly exceeds the said diameter d. The hole 
diameter d can also be chosen as a function of the 
softness of the bone (quality) . The upper and lower 
parts of the hole are indicated by 2c and 2d. 
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Figure 2 shows a structural design of the implant 3 
with associated thread 3d' . Here, the implant has been 
screwed fully into the hole 2' in the dentine and, on 
being screwed in, has created a thread la in the wall 
5 of the hole in the dentine or the side wall 2b of the 
hole 2' . At its upper part, the implant has securing 
members /spacer members 4 for a special tooth 
replacement, tooth prosthesis, etc. (not shown) , The 
member 4 can be provided with a flange 4a with which it 

10 is possible to define the final degree of threading of 
the implant so that optimum thread is exposed to the 
dentine. As can be seen from Figure 2, the implant is 
in this case provided with cutting edges '5, of a type 
known per se, at the said tip 3a' . The tip part 3a' has 

15 a height h which represents 20 - 30% of the total 
height H of the threaded part of the implant. By means 
of the conicity, an improved initial stability is 
obtained through compression la, lb of the bone. 

20 Figure 3 shows the implant according to Figure 2 in 
vertical section. In this figure, a threaded recess 6 
is shown*> whose internal thread has been labelled 6a. 
The said spacer arrangement 4 according to Figure 2 can 
be screwed into the said internal thread in a manner 

25 known per se. 

Figure 4 shows that, at the said free end, the implant 

according to Figures 2 and 3 is designed with cutting 

edges known per se, which in Figure 4 have been 
30 labelled 5a, 5b, 5c and 5d. 

Figure 5 (like Figure 2, cf. la^ lb) shows that the 
chosen conicity for the thread 3d' (cf. Figure 1) 
pushes the dentine substance 1'' out in radial 
35 directions R. The conicity of the thread 3d' and the 
thread diameter GD of the inclined thread are in this 
case chosen such that the contact pressure P, P' is of 
essentially the same order or only slightly increases 
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as the implant 3' is being screwed in a direction 7 
into the dentine 1'' (the hole made in it). 



In - accordance with the invention, the thread 3d/3d' 
5 according to the above can be designed with a non- 
circular/eccentric thread cross-section and/or with a 
non-circular cross-section for the thread-bearing body. 
Figures 6, 7 and 8 show different types of non- 
circularity and positions of rotation of the various 

10 thread cross-sections. The individual thread cross- 
sections can also have different non-circularity. In 
accordance with Figure 9, the thread at the tip or free 
end of the implant can have a circular' or concentric 
thread cross-section which at the top merges into a 

15 non-circular thread cross-section according to Figures 
6 - 8. In this way it is possible to achieve a 
considerable freedom from wobble during tightening. In 
Figure 6, one thread is indicated by 8. The thread has 
a number of depressions 8a, 8b, 8c and 8d. The parts 

20 effecting the threads in the dentine with the greatest 
radial dimensions are indicated by 8e, 8f, 8g, 8h and 
8i. The characteristic of these protruding parts is 
that they do not have sharp corners, i.e. they have 
parts which are arcuate in cross-section. This applies 

25 also in the case of a non-circular thread-bearing body. 
The number of protrusions and depressions can vary from 
that indicated in Figure 6, cf . Figures 7 and 8. Figure 
9 shows the case in which the implant has a circular or 
concentric thread 9 at the tip. 

30 

Figures 11 and 12 are intended to show so-called 
multiple thread entries or multiple thread spirals 
which, depending on the number of entries and spirals, 
provide different pitches, compare with Figure 10 which 
35 shows a design with a single* thread entry and thread 
spiral. Figure 11 shows an embodiment with two thread 
entries or thread spirals which provide a pitch 
indicated by Ph' , compare with the pitch Ph in Figure 
10. As the principle of double thread spirals is 
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already well known per se, it will not be described in 
detail here. The principle is already known from 
completely different areas and for solving completely 
different problems. In this connection.- reference may be 
5 made to worm gears which use worm screws with multiple 
thread entries or thread spirals. Figure 12 shows an 
embodiment with three thread entries or thread spirals 
which provide a pitch Ph' ' . The number of thread 
entries/thread spirals can be combined with a number of 
10 cutting edges (cf. Figure 4, Sa, 5b, 5c, 5d) so that 
symmetrical or balanced forces are obtained, i.e. the 
forces balance each other out. Compare also with the 
above . 

15 As has been stated above, the insertion time can be 
shortened in the case of implants which are designed 
with multiple thread entries. Of course, a shortened 
fitting time also reduces the expensive operating time, 
especially when fitting long and numerous implants. For 

20 example, when fitting six implants measuring 18 mm in 
length, which is not unusual in a so-called whole-jaw 
operation, 5 minutes of operating time are saved if two 
thread entries are used instead of one. Moreover, if 
the hole needs, to be pre-threaded, then the saving in 

25 time is threefold. 

Figure 13 shows an embodiment of the implant in which 
the non-circularity of the various thread cross- 
sections is displaced along the longitudinal direction 

30 L of the implant. Each thread 10 is displaced in 
relation to the adjacent thread 11 in the direction of 
rotation. The abovementioned bevelled corners are in 
this case indicated by 12. The wobble freedom on 
insertion of the implant into the hole in the bone with 

35 an instrument can in this way be further increased, 
i.e. improved rotational stability is obtained. Fitting 
is quicker and simpler. In addition, it is possible to 
use small initially cutting thread cutters to permit 
maximum thread area in the healing-in process. Some of 



the abovementioned embodiments can be used as soft-bone 
fixtures (cf. alternatives a) and b) ) . The invention 
can also be used in cases where the fitting is to be 
done with the aid of thread taps (i.e. in two stages). 

Figure 14 shows a complete implant with displaced non- 
circularity according to Figure 13 and a threaded tip 
part 13. Figure 15 shows an illustrative embodiment in 
which the non-circularity between the different thread 
turns is not displaced. 

Figure 16 shows the relationship for the . chosen slight 
conicity and the hole diameter Hd for a hole 15 drilled 
in the dentine 14. With the hole diameter Hd = 3 mm, 
the chosen values a and b for the conicity of the body 
16 can be about 0.55 mm and 0.45 mm, respectively. The 
constant or essentially constant mutual pressures (cf. 
P and P' ) can be achieved in this way. 

The conicity can be obtained either by means of the 
diameter of the whole thread profile gradually 
increasing as seen from the tip, or by means of the 
bottom diameter of the thread or its external diameter 
gradually increasing. 

Figure 17 shows a concrete threading 17, 18 in the 
dentine 19 with the aid of the fixture 20. 

Figure 18 shows the insertion moment as a function of 
the insertion depth, on the one hand for slightly 
conical implants and on the other hand for cylindrical 
implants. Since the pressure does not decrease during 
the insertion procedure and acts on an increasingly 
greater area of the implant, this means that the 
slightly conical implant requires an increasingly 
greater insertion moment, as can be seen from the 
figure. The greater insertion moment is a measure of 
the increased stability of the implant. Cylindrical 
implants have insertion curves with a constant or even 



decreasing moment, especially in the case of poor bone 
quality, as can also be seen from Figure 18. 

The invention is not limited to the embodiment shown 
above by way of example, but can be modified within the 
scope of the attached patent claims and the inventive 
concept . 



PATENT CLAIMS 



1. -- Arrangement for obtaining reliable anchoring of a 
threaded implant (3) in bone substance (l), preferably 
dentine, in, the human body, the bone substance being 
provided with a hole (2) in whose side wall (2b) it is 
possible to establish an internal threading (la) which 
can cooperate with an external threading (3d, 3d') on 
the implant for reliable anchoring and healing-in of 
the implant in the bone substance, characterized by one 
or a combination of two or all of ,the following 
alternatives: 

a) the implant threading is arranged, particularly in 
the case of soft bone substance, to force the bone 
substance out in essentially radial directions (R) as a 
function of the extent to which the implant is screwed 
into the hole, the implant threading is arranged to 
effect greater forcing out of the bone substance at the 
outer parts (2c) of the hole than at the inner parts 
(2d) of the hole, and the degree . of forcing out is 
adapted in relation to the softness of the bone 
substance in order to achieve the. reliable anchoring, 

b) along at least part of the longitudinal direction 
of the implant, the implant threading is given a non- 
circular or eccentric configuration (8a-8i) for the 
purpose of obtaining improved rotational stability in 
soft/weak bone, 

c) the implant is provided with a threading which 
comprises a portion (portions) with two or more thread 
spirals (thread entries) which, despite shortening the 
time for screwing the implant into the hole, provide a 
tight threading which permits effective integration 
with the bone substance during the healing-in process. 

2. Arrangement according to Patent Claim 1, 

characterized in that, in the case according to a), the 

implant threading is arranged to ensure that the 

pressure (P, P' ) between the bone substance and the 
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implant has essentially a constant or slightly 
increasing value during the greater part of the 
operation of screwing the implant into the hole. 

5 3* Arrangement according to Patent Claim ^1 or 2, 
characterized in that in the case according to a) , the 
implant threading comprises a portion (3b) whose thread 
{3d) has a slight conical narrowing towards the free 
end {3a) of the implant and extends along most or part 
10 of the length {L) of the implant. 

4. Arrangement according to Patent Claim 1, 2 or 3, 
characterized in that the front portion ' (tip) of the 
implant is designed with a conical thread {3e) which 

15 has a conicity essentially exceeding the conicity of 
the slightly conical thread {3d) . 

5. Arrangement according to any of the preceding 
patent claims, characterized in that in the case 

20 according to a), the conicity of the slightly conical 
thread is chosen between 0.1 - 0.4 mm or has an angle 
of inclination (a) of about 0.5 - 2**^ and/or the thread 
conicity of the thread at the said portion/tip (3a) is 
of the order of 0.4 - 0.8 mm or with an angle of 

25 inclination (P) of ' about 10 - 15**^ and the portion/tip 
has a length or height (h) of about 10 - 30% of the 
length (L) of the threaded part of the implant. 

6. Arrangement according to any of the preceding 
30 patent claims, characterized in that in case a) , an 

implant with slight conicity of the threading along the 
longitudinal direction (L) of the implant cooperates 
with a circular cylindrical hole (2) in the bone (1) . 

35 7. Arrangement according . to Patent Claim 1, 

characterized in that in the case according to b) , the 

non-circularity or eccentricity is intended to 

substantially increase the rotational stability of the 
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implant in the recently inserted state or the 
incorporated state of the implant. 



8. Arrangement according to Patent Claim 1, 
5 . characterized in that the implant is arranged with a 
minimum " diameter (D' ) which corresponds to or is 
slightly greater, for example 1-5% greater, than the 
diameter (d) of the hole. 

10 9. Arrangement according to Patent Claim 1 or any of 
Patent Claims 7-8, characterized in that the tip or 
free end of the implant has a circular pr concentric 
thread (3e) which merges gradually into 'a non-circular 
or eccentric thread on the remaining part or parts of 

15 the implant. 

10. Arrangement according to Patent Claim 1 or any of 
Patent Claims 7 - 9, characterized in that the 
peripheries of the different non-circular or eccentric 

20 thread cross-sections have bevelled corners (12) in 
order to avoid sharp corners. 

11. Arrangement according to Patent Claim 1 or any of 
Patent Claims 7 - 10, characterized in that the non- 
25 circularity is arranged such that areas of maximum 

diameter are displaced in the peripheral direction from 
one thread turn (10) to the next thread turn (11). 

12. Arrangement according to Patent Claim 1, 
30 characterized in that in the case according to c) , it 

is intended to counteract deformation or breaking-up of 
fine bone trabeculae which surround the hole in the 
bone . 

35 13. Arrangement according to Patent Claim 1, 11 or 12, 
characterized in that the number of thread spirals/ 
thread entries is two, three or four. 
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14. Arrangement according to Patent Claim 1, 11, 12 or 
13, characterized in that the number of thread 
spirals/thread entries is adapted to the number of 
cutting edges {5a, 5b, 5c, 5d) on the implant so that 

5 symmetrical cutting forces are obtained. 

15. Arrangement according to Patent Claim 1, 11, 12, 
13 or 14, characterized in that two thread spirals are 
arranged on the implant together with two or four 

10 cutting edges, or in that three thread spirals are 
arranged together with three cutting edges, etc. 
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ABSTRACT 

In an -arrangement for obtaining reliable anchoring of a 
threaded implant (3) in dentine, a hole (2) is made in 
the bone substance. In the side wall (2b) of the hole 
it is possible to establish an internal threading which 
can cooperate with an external threading (3d) on the 
implant. The implant threading is arranged to force the 
bone substance out in essentially radial directions as 
a function of the extent to which the implant is 
screwed into the hole. The threading is arranged to 
effect greater forcing out of the bone substance at the 
outer parts of the hole than at the inner parts of the 
hole. The degree of forcing out is adapted in relation 
to the softness of the bone in order to achieve the 
reliable anchoring. Along at least part of the 
longitudinal direction of the implant, the implant 
threading can be given a non-circular configuration for 
the purpose of obtaining improved rotational stability 
in soft/weak bone. The implant can also have two or 
more thread spirals/thread entries which shorten the 
time for screwing the implant into the hole and 
additionally offer tight threading which permits 
effective integration with the bone substance during 
the healing-in process. 
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□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan. BY Belarus. KG Kyrgyzstan. KZ Kazakhstan, MD Republic of 

Moldova, RU Russian Federation. TJ Tajikistan, TM Turkmenistan, and any other State which is a Contractmg State 
of the Eurasian Patent Convention and of the PCT 
CX EP European Patent: AT Austria, BE Belgium, CH and LI Switzcriand and Liechtenstein, CY Cyprus. DE Germany, 
DK Denmark, ES Spain. FI Finland. FR France. GB United Kingdom, GR Greece, IE Ireland. IT Italy. LU Luxembourg. 
MC Monaco, NL Netherlands, PT Portugal. SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso. BJ Benin, CF Central African Republic, CG Congo, CI Cote dMvoire. CM Cameroon, 

GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger. SN Senegal. TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, specify 

on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



□ 
□ 
□ 

ca 
□ 
□ 
□ 
□ 

IS 

□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

GW Guinea-Bissau 

HR Croatia 

Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GE 

GH 



HU 

ID 

IL 

IS 

JP 

KE 

KG 

KP 



□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 

□ 
IS 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 



LS 
LT 
LU 
LV 



Lesotho 
Lithuania 
Luxembourg 
Latvia 



MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine i 

UG Uganda 

US United States of America 



UZ 
VN 
YU 
ZW 



Uzbekistan 
Viet Nam . 
Yugoslavia 
Zimbabwe 



KR 
KZ 
LC 
LK 
LR 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 



Check-boxes reserved for designating Stales (for the Purposes of 
a national patent) which have become party to the KL i aner 
issuance of this sneet: 



□ 
□ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under .^^^'^ ^ 

designations which would be permined under the PCT except any designation(s) indicated in the Supplemental Box as 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation ^^^^ ..^^ 
designation which is not confirmed before the expiration of 1 5 months from the priority dale is to be regarded as withdrawn by "l^^PP^^ 
at the expiration of that time limit. (Confirmation of a designation consists of the filing of a notice specifying 1^,7 j 

payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the ! 5-month time / 



Form PCT/RO/101 (second sheet) (July 1998) 



See Notes to the request form 



Sheet No. 



Filing date 
of earlier application 
(day/month/year) 


Number 

01 CoJ tier appiiwoLiuti 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item (I) 11/11/07 
11 Nov. 1997 


97 04112-3 


SE 






item (2) 










item (3) 








1 



Box No. VI PRIORITY CLAIM 



I I Further priority claims are indicated in the Supplemental Box. 



rjj The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identifieid above as item(s): 

• Where the earlier application is an ARJPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of industrial Property for which that earlier application wasfttea (Rule 4. W(b)(ii)). See Supplemental Box. 



(1) 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choiccof International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to cany out the internaiionat search, indicate 
the Authority chosen; the two-letter code may be used): 

ISA / SE 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 

Dale (day/month/year) Number " Couniry (or regional Office) 

11 November 1997 SE97/01501 SE 



BoxNo.Vm CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 4 

description (excluding ' 1 ^ 
sequence listing part) 

claims ^ 

abstract 1 

drawings : 4 

sequence listing part 
of description 

Total number of sheets : 29 



This international application is accompanied by the item(s) marked below: 

1 . □ fee calculation sheet 

2. J[] separate signed power of attorney 

3. J] copy of general power of attorney; reference number, if any: 243 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. Q] separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other ( specify) : ITS-report 



Figure of the drawings which 

should accompany the abstract: \ l) 



Language of filing of the 
international application: 



Swedish 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person sigrting and the capacity in which the person signs ff such capacity is not obvious from reading the request). 

Nobel Biocare AB (publ) 



.<^^^f«^^^^. . . . . 

/ Gunnar Olsson / AGENT 





I . Date of actual receipt of the purported 
international application: 


2. Drawings: 
1 1 received: 

1 1 not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


5. International Searching Authority re a / ^- 1 1 Transmittal of search copy delayed 
(iftwo or more arc competent): loA / 1 — 1 until search fee is paid. 




1 Date of receipt of the record copy 
1 by the International Bureau: 



#VTENT COOPERATION TRggTY 



1999 -08- 3 0 From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
16 August 1999 (16.08.99) 



Applicant's or agenf s file reference 
4086 PCT 



International application No. 
PCT/SE98/01982 



To: 



OLSSON, Gunner 
Nobel Biocare AB (publ) 
P.O. Box 5190 
S-402 26 Goteborg 
SUEDE 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 
03 November 1998 (03.11.98) 



1. The following indications appe ared on record concerning:^ 

[)(] the applicant the inventor Q the agent 



□ 



the common representative 



Name and Address 

CARLSSON, Lennart 
Matiidebergsgatan 36 
S-431 38 Goteborg 
Sweden 



State of Nationality 
SE 



State of Residence 
SE 



Telephone No. 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
□ the person □ the nar.e [x] the address □ the nationally □ the residence 



Name and Address 

^ CARLSSON, Lennart 
Matiidebergsgatan 36 
S-431 38 Molndal 
Sweden 



state of Nationality 
SE 



State of Residence 
SE 



Telephone No. 



Facsimile No, 



Teleprinter No. 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
[ X| the receiving Office 
I I the International Searching Authority 
[x] the International Preliminary Examining Authority 



I I the designated Offices concerned 
I X| the elected Offices concerned 
[ I other: 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (4V22) 740.14.35 
Form PCT/IB/306 (March 1994) 



Authorized officer 

Catherine Massetti 
Telephone No.: (41-22) 338.83.38 




ATENT COOPERATION TRW^TY 



wo 99/23971 
PCT/SE98/01982 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
20 May 1999 (20.05.99) 



To: 



OLSSON, Gunnar 
Nobel Biocare AB (publ) 
P.O. Box 5190 
S-402 26 Goteborg 
SUEDE 



-OS. 



0^ 



Applicant's or agent's file reference 
4086 PCT 


IMPORTANT NOTICE 


International application No. 
PCTySE98/01982 


International filing date (day/month/year) 

03 November 1998 (03.11.98) 


Priority date (day/month/year) 

11 November 1997 (11.11.97) 


Applicant 

NOBEL BIOCARE AB (publ) et at 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,EP,IUJP,US 

In accordance with Rule 47,1 (c), third sentence, those Offices will accept the' present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

BR,CA,MX,NO,PL 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
20 May 1999 (20-05.99) under No. WO 99/23971 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter il has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The Intemational Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



2615912 



